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Claim 1 (Amended t^ce) A liquid-solid circulating fluidized bed system comprising a first 
liquid fluidized bed, said first liquid fluidized bed being a conventional liquid fluidized 
bed, means to fedd solids into said first fluidized bed adjacent to a first end of said first 
fluidized bed and means to feed a first fluid into said first fluidized bed adjacent to a 
second end of said fiist fluidized bed, said second end being remote from said first end so 
that said solids and saM first fluid flow in counter current, a second liquid fluidized bed, 
said second liquid fluidized bed being a riser and entraining liquid fluidized bed wherein a 
means for introducing solids and a means for introducing a second fluid into said second 
bed are both adjacent to one end of said second fluidized bed so that said solids and said 
second fluid introduced into\said second bed flow concurrently through said second bed 
from said one end toward another end of said second fluidized bed remote from said one 
end, first means connecting said first fluidized bed to said second fluidized bed adjacent 
to said second end of said first huidized bed and said one end of said second fluidized 
bed, said first connecting means includes means to feed said solids into said second 
fluidized bed, second means connecting said first and said second fluidized beds adjacent 
said first end of said first bed and said pther end of said second fluidized bed, said second 
means connecting includes said means t\ feed solids into said first fluidized bed. 

Please cancel claims 2 througfi^O inclusive 

Please add new claims 21 to 45 inclusive as follows 
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21 A liquid-solid circulating fluidized bed system as defined in claim 1 wherein said first 
and second liquidsfluidized beds are substantially vertical columns. 

A hWd-solid circulating fluidized bed system as defined in claim 21 wherein said first 
end of sWd first fluidized bed is the top end, said second end of said first fluidized bed is 
the bottoriKend, said one end of the second fluidized beds is the bottom end and said 
other end of siwd second fluidized bed is the top end. 

A Uquid-solicndrculating fluidized bed system as defined in claim 22 wherein said first 
fluid essentially fiWs upwards and said solids essentially flow downwards to form a 
counter current flowW said first fluidized bed, and wherein said second fluid and solids 
both essentially flow upWards concunrently in the second fluidized beds. 

A Uquid-sbfid circulating fluidized bed system as defined in claim 23 wherein second 
means connecljbg^d^first and said second liquid fluidized beds includes a washer for 
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washing said Wids before they are fed into said first end of said first fluidized bed, 

25 A Uquid-soBd circulatiwg fluidized bed system as defined in claim 24 wherein said 
second means connecting said first and said second liquid fluidized beds further includes 
a separator meat* for separating solids from fluid and exhausting such separated fluid to 
provide separated aolids. 

26 A liquid-solid circulating fluidized bed system as defined in claim 24 wherein said 
second means connecting said first and said second liquid fluidized beds further includes 
a hydraulic seal betwedp said first and second fluidized beds. 

27 A liquid-solid circulating fluidized bed system as defined in claim 23 wherein said first 
means connecting said first and said second liquid fluidized beds includes a second 
washer for washing solids adjacent to said second end of said first fluidized before they 
are introduced into said second fluidized bed. 

A IiqOS^-solid circulating fluidized bed system as defined in claim 27 wherein said first 
means corlftecting said first and said second liquid fluidized beds further includes a 
separator means for separating solids from fluid and exhausting such separated fluid to 
provide separated solids 

A liquid-solid emulating fluidized bed system as defined in claim 27 wherein said first 
means connecting sfcrid first and said second liquid fluidized beds further includes a 
hydraulic seal betweenWd first and second fluidized beds, 
30 A liquid-solid circulating fluidized bed system as defined in claim 1 wherein the recover 
of ionic proikjets of interest is realized by passing ion exchange particles as the said 
solids in countera*rrent flow with a feed fluid stream that contains said ionic products of 
interest as said first flhki throughjjie said first liquid fluidized bed for adsorption of said 
ionic products from said nfted^trean^transferr^ said ion exchange particles with said 
adsorbed ionic products ot interest from said first fluidized bed to said second fluidized 
bed > passing said ion exchange pafcddes with absorfjed ionic products in concurrent flow 
with an extract buffer soluiteq^ as said^s gcond^^uid through said second liquid fluidized 
bed for desorption of said adsorbed ionic products of interest, separating said extract 
buffer solution containing said ionic productsHrf interest desorbed from said ion exchange 
particles to provide regenerated ion exchange pahicles and returning said regenerated ion 
exchanged particles into said first fluidized bed to fl^w in countercurrent with said first 
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3 1 A liquid-solid circulating fluidized bed system as defined in claim 1 wherein ihe recover 
of ioroc products of interest is realized by passing ion exchange particles as the said 
solids mVconcurrent flow with a feed fluid stream that contains said ionic products of 
interest asWd second fluid through the said second liquid fluidized bed for adsorption of 
said ionic products from said feed stream, transferring said ion exchange particles with 
said adsorbed ionic products of interest from said second fluidized bed to said first liquid 
fluidized bedApassing said ion exchange particles with absorbed ionic products in 
countercurrent now with an extract buffer solution as said first fluid through said first 
fluidized bed for Resorption of said adsorbed ionic products of interest, separating said 
extract buffer solukon containing said ionic products of interest desorbed from said ion 
exchange particles tb provide regenerated ion exchange particles and returning said 
regenerated ion exchai^ed partMesJjito^aid second fluidized bed to flow in concurrent 
with said second fluid. > , 

32 A liquid-solid cumulating fluidized bed system as defined in claim 23 wherein the 
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recover of ionic p 



oducts of interest is realized by passing ion exchange particles as the 
said solids in coitntercurrent^flow with a feed fluid stream that contains said ionic 
products of interest as said first fluid through the^said first liquid fluidized bed for 
adsorption of said i<W: products from sai^fbed stream, transferring said ion exchange 
particles with said adsorfediQniejwoducts of interest from said first fluidized bed to said 
second liquid fluidized bed, passing said ion exchange particles with absorbed ionic 
products in concurrent flow with an extract buffer solution as said second fluid through 
said second fluidized bed for desoxptio^ of said adsorbed ionic products of interest, 
separating said extract buffer solution cxmt^ning said ionic products of interest desorbed 
from said ion exchange particles to prov^e regenerated ion exchange particles and 
returning said regenerated ion exchanged pa " * * - " " * " ^ ' 

countercurrent with said first fluid 

A liquid-solid circulating fluidized bed systeniKas defined in claim 23 wherein the 
recover of ionic products of interest is realized by passing ion exchange particles as the 
said solids in concurrent flow with a feed fluid stream that contains said ionic products of 
interest as said second fluid through the said second liquid fluidized bed for adsorption of 



pies into said first fluidized bed to flow in 
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said ionic Vfducts from said feed stream, transferring said ion exchange particles with 
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said adsorbed^onic products of interest from said second fluidized bed to said first Uquid 
fluidized bed, Wing^said ion exchange particles with absorbed ionic products in 
countercurrent floW with an extract buffer solution as said first fluid through said first 
fluidized bed for>ie^rptionof>^d adsorbed ionic products of interest, separating said 
extract buffer solutior^contairing said ionic products of interest desorbed from said ion 
exchange particles to ptovide regenerated ion exchange particles and returning said 
regenerated ion exchanged\r>articles into said second fluidized bed to flow in concurrent 
with said second fluid. 

A liquio\solid circulating fluidized bed system as defined in claim 32 wherein second 
means connecting said first and said second Uquid fluidized beds includes a washer for 
washing said s\>lids before they are fed into said first end of said first fluidized bed, a 
separator means V)r separating solids from fluid and exhausting such separated fluid to 
provide separatedNsolids, and a hydraulic seal between said first and second fluidized 
beds. 

A liquid-solid circuiting fluidized bed system as defined in claim 33 wherein second 
means connecting said fi\st and said second liquid fluidized beds includes a washer for 
washing said solids beforeVey are fed into said first end of said first fluidized bed, a 
separator means for separating solids from fluid and exhausting such separated fluid to 
provide separated solids, and ^hydraulic seal between said first and second fluidized 
beds. 

A liquid-solid circulating fluidizedvbed system as defined in claim 32 wherein said first 
means connecting said first and saidv liquid second fluidized beds includes a second 
washer for washing solids adjacent to said second end of said first fluidized before they 
are introduced into said second fluidizedW a separator means for separating solids 
from fluid and exhausting such separatedVfluid to provide separated solids, and a 
hydraulic seal between said first and second fluidized beds. 

A liquid-solid circulating fluidized bed systemV defined in claim 33 wherein said first 
means connecting said first and said second liquid fluidized beds includes a second 
washer for washing solids adjacent to said second enM of said first fluidized before they 
are introduced into said second fluidized bed, a separator means for separating solids 
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from fluid and exhafc^ting such separated fluid to provide separated solids, and a 
hydraulic seal between saxlsfirst and second fluidized beds. 

38 A liqiid-solid circulating fluidized bed system as defined in claim 32 wherein said ionic 
product iaa protein and said first fluid is a fermentation broth. 

39 A Hquid-Wid circulating fluidized bed system as defined in claim 33 wherein said ionic 
product is a protein and said first fluid is a fermentation broth. 

40 A liquid-solia circulating fluidized bed system as defined in claim 32 wherein said ionic 
product is a metal and said first fluid is sea water. 

41 A liquid-solid cumulating fluidized bed system as defined in claim 33 wherein said ionic 
product is a metal and said first fluid is sea water. 

42 A liquid-solid tircukting fluidized bed system as defined in claim 32 wherein said ionic 
product is an enzyme andjsaiAJfiret fluid is dextrose syrup. 

43 A liquid-solid circdMmg fluidized bed system as defined in claim 33 wherein $aid ionic 
product is an erraroe and Wd first fluid is dextrose syrup. 

44 A liquid-solid prculating raudized bed/System as defined in claim 1 wherein said first 
liquid fluidized beXis an absorber fo^separating ionic products of interest, said second 
liquid fluidized bed is aaesofBer for desorption of said ionic products, said solids are ion 
exchange particles, said first fluid! is a feed fluid stream that contains said ionic products 
of interest, and said second flum is an extract buffer solution that is suitable for 
desorption of said ionic products from said ion exchange particles. 

45 A liquid-solid circulating fluidized bed system as defined in claim 1 wherein said first 
liquid fluidized bed is a desorber for aesorption of ionic products, said second liquid 
fluidized bed is an absorber for separating ionic products of interest, said solids are ion 
exchange particles, said second fluid is V feed fluid stream that contains said ionic 
products of interest, and said first fluid is extract buffer solution that is suitable for 
desorption of said ionic products from said ion \xchange particles. 



Remarks 

Claims 1 and 21 to 45 inclusive are being prosecuted. 

Please charge the additional fees for claims in excess of 20 and any additional fees required to my 
account no 18 2150 ie. 26 - 20 = 6 X 9 » $54.00 
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